Study of dolomite dissolution at various temperatures –
Evidence for the formation of nanocrystalline secondary
phases at dolomite surface and influence on dolomite
interactions with other minerals
Mathieu Debure, Pascal Andreazza, Sylvain Grangeon, Catherine Lerouge,
German Montes-Hernandez, Benoît Madé, Christophe Tournassat

To cite this version:
Mathieu Debure, Pascal Andreazza, Sylvain Grangeon, Catherine Lerouge, German MontesHernandez, et al.. Study of dolomite dissolution at various temperatures – Evidence for the formation
of nanocrystalline secondary phases at dolomite surface and influence on dolomite interactions with
other minerals. 2015 AGU Fall meeting, American Geophysical Union, Dec 2015, San Francisco,
United States. American Geophysical Union, Fall meeting 2015, 2015. <hal-01182905>

HAL Id: hal-01182905
https://hal-brgm.archives-ouvertes.fr/hal-01182905
Submitted on 5 Aug 2015

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of scientific research documents, whether they are published or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Study of dolomitedissolution at various temperatures –Evidence
for the formation of nanocrystalline secondary phases at dolomite
surface and influence on dolomite interactions with other minerals
M. Debure1,*, P. Andreazza2, S. Grangeon1,C. Lerouge1, G. Montes-Hernandez3, B. Madé4, C.
Tournassat1
1. BRGM, French Geological Survey, D3E/SVP, 3, avenue Claude Guillemin - BP 36009, 45060 Orléans Cedex
2, France
(m.debure@brgm.fr, s.grangeon@brgm.fr, c.lerouge@brgm.fr, c.tournassat@brgm.fr)
2. ICMN - UMR 7374 CNRS - Université d’Orléans 1b rue de la Férollerie CS 40059, 45071 Orléans cedex 2,
France (Pascal.ANDREAZZA@univ-orleans.fr)
3. ISTerre, Maison des Géosciences, Université de Grenoble I, CNRS, Grenoble, France (german.monteshernandez@ujf-grenoble.fr)
4. Andra, 1 – 7 rue Jean Monnet, 92298 Châtenay-Malabry, France (benoit.made@andra.fr)
*Corresponding author

In most clay-rock geological formation studied for the storage of nuclear waste,pore water
compositions are expected to be at equilibrium with carbonate minerals, which are always included in
predictive models for pore water composition calculations [1]. Among the carbonates known to be
present, dolomitemay be problematic in the pore water composition calculation because its solubility
spans a large range of values as a function of its crystallinity in thermodynamic databases.In addition,
the composition of dolomite minerals observed in clay-rock formations such as Callovian-Oxfordian
or Opalinus clay formation differs from this of a pure dolomite: the Ca/Mg stoichiometry is not ideal,
and the minerals contain minor amounts of Fe and traces of many other elements [2].
To understand the influence of secondary phases precipitation during dolomite dissolution on pore
water chemistry, the dissolution of monocrystalsof dolomite were investigated at 25 °C and at 80 °C in
a pH range 3 to 8 for various time periods (30 minutes to 21 days) in sealed PTFE reactors.Solution
analyses evidenceda stoichiometric release of Ca and Mgin solutionduring dolomite dissolution.
Scanning Electron Microscopy (SEM), Raman and X-Ray Diffraction (XRD) analysesdid not
evidence secondary Mg-bearing minerals precipitation, but revealed the formation ofFe-bearing
particles on the dolomite surface.Morphological characterizations performed with Small-angle X-ray
scattering (SAXS)evidencedthat the precipitation occurs along a specific crystallographic plane of the
dolomite monocrystal.Thus, the precipitated nanoparticles clustered on specific surface sites, and are
made of Fe-rich phases poorly crystallized (carbonates, oxides and hydroxides).
[1] Tournassat et al. 2015. Ch. 3: Chemical Conditions in Clay-Rocks. Natural and Engineered Clay
Barriers, Elsevier.
[2] Lerouge et al. 2011. Geochim. et Cosmoch. Acta, 2011, 75, 2633-2663.

